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el^^^l JL^^ #7>Al7l^ aVjS^l ^^^]7} yflAl^cf. ^ ^Vt^oI] n^-^ «V£ 

^] Dilasi ^^1^ cf^s] v\]s.^ «35L#* ^wltl-cf. z]- nSa^ cfl 

cfl^l^>7l ^tl: slia^Si^l i^lS-Bl«^ i^^l-^ ^^7^^ ^^^^] ^ 
^ ^>^>/^^ ^:£(error check/correction code, ^]^- ECC) aflaej^s.^ S.^^ 

^ ^>M- ol^i-^ ECC 1:^^ ^w]tbc1-. ^ ^^^2^ ttVjE^l ^g-^]^ £ = 

-g-^sH ECC ^ ECC ^o]^]^ ^i^^V^cii ^ji, i^la.s^4 

£ 4 



27-3 



1020030029759 #^ ^a^V: 2003/8/13 

^7>Al7l^ Dilael {Semiconductor memory device for 
improving redundancy efficiency} 

£ 1^ -i-^J-^ ^£^1 711 e^^^ l:^£«^1cl-. 

£ 2^ £ 1«^1 £Al^ t,^l2.e^ ^ d >a-Ail*l-7ll £Al^>^ ^s.x£olrJl-. 

£ 3^ ^ ^^sl 711^^ ^^^1-71 ^t!: ^£^1 ^ISel ^^1^ 7M^<?1 

-£ 4^ ^ 'a -a^HH ^ael ^^1* M-El-ifl^ 711^^0] ^s. 

5^ ^ ^^^5^ cf^ <a ^AHlofl 4= av^^l pfliel ^^1* M-^tfl^ 7llsf^<?l 

JE. 6^ 5. 5<H1>H ECC ^]S.el >iS. tfl^l^V^ ^ cl >a-;^ll*l 
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{^"^^ 

^ ^£^1 ^s.^ ^^loi] ^^s.. ^§1 avs^l ^laiEl ^^l^l^H^l ^ 

^^^] JL-i:^ ^o]^ «j.o>o11 ^tb ^oli=f. 

n 7flsl D|la.el "^^M^ ^olcf. -L ^VM-s^i, ^a>/;^;^ 

3:E.(error checking/correction code, <^1*> ECCe)- ^■l^*>7l -?1tb ^> 

-g-^m ^1-2.^1 ECC ^is-e] ^>-§-^l-^l ^fe ^Is-Bl ^;^l^>fe ^-f 

ECC ^>-§-^W T^lS-Bl ^-^lA-] ECC ^l-§-5]^l ^J^-T^A^ t«il2.e| ^^13). 

^M*>^ clT^l € (dummy ce\l)<^]^. 

S. 1^ ^^S] aViE^I xi]]3.^ ^^1(100)21 7M^?1 o]* ^2i^}^, 

^£^1 T^lS-Bl ^^1(100)^ Cf^^ DllS-Bl 7]-^Cf. £ lollAi^ 47l]Sl 

^lS.e] «5a(110, 120, 130, 140)» ni]s.5:) ^J-^Kioo)^! o^l7> SAj^r^-. 

z]- nils. si «S 3(110, 120, 130, 140)^ ^ l-^(N0R)3i)- ECC ^ 1:^(ECC)^ ^L^^cf. 
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Sii^. ECC ^ l-^(ECC)^ ECC Clio] El 3- 75l^^}7l ^tb ECC ^IS-Hl^l-* JL^^t:f. 
<13> £ 2^ £ 1<^1 5L^]^ *>a4^ DflS-S^ »r§3(iio)l. # ^1 ^>Hl«1-7il 

%1-3:^>'S villas^ «J3(110)^ l:^-i-(Bl-B5)5]- cf^^ 

^a^l € 1:^§(RD1-RD5)3)- ECC ^ 1-^(ECC)# £ 1^ ^-^(NOR)^! cf^ 

^ ^ ^s.s.(Bi~B5)3l- t].^$] -i ■i-^#(RDl-RD5)S ^^sj-^ ^<=>]^. 

^Kol^V Dflsel^oie^- ^)*^ Sf-^cf. e)i=loiAi >i 1-^#(rdi~RD5)^ ^1 

^ #^(RD1~RD5)^ Hl^^S^l ^^1 ^>-§-^l^-. 1-^, :£ 2<^lA-1 ^^(bi)o^ 

1-%= €(F1)^ sl^^^l € l-^(RDl)sl el^^A] ^(RDs, >i l-^(B2)sl 
^(F2)^ el^^A] ^s.(RD2)oi el^a^^l €(R2)^, ii^ l-^(B3)sl >i(F3) 
^ sl^aia^l ^ 1-^(RD3)^ sl'S'a^] ^(R3)S, % 1:^(B4)^ ^(F4)^ e^ 

<i5> £ 1«^1 S'*^!^ ^-£^1 ^liel ^^1(100)7> ECC >^>-§-*l-^l ^^cfls. 

=^^\1L ECC A>-g-^].^ Diia.E^ ^g-^jsq. ig^ ^Tj]^ ECC l-^(ECC)^ ^\ 

p] ^ #s.olcl-. ^, ECC € rfl«fl cf^ -g-£7> ^o], ^£^1 ;3-^]o^ ^^,jv ^^.^.^ 
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1020030029759 %^ ^^^f: 2003/8/13 

^^^] ^3.^ ^l^^m 

^V7l 7]^^ ^^^^1-71 ^th ^ ^^^^ ^ tt)-^ ^^1^ 

nf^S] tflae^ ^«1*H, x^^^ v\]S.^ «SH# z^-z^-^ :i.>a-s] i^^ c-flol 

^^1^>7l ^tb s]^i5iAl i^flae^^s-o. i^^].^ c1-^7l]s] ^^^X\ ^ 1:^*; ^ 

^^}/^^ 3.^(error check/correction code, ^l^V ECC) i^^V^ 

t}^ o]^o^ ECC ^ T^«1*>H. ^71 ECC ^ 1-^^ a.:^ ^soil -§-^*l-<^ 

1:%= cfl^l^V^t-ll A]"§-€4. 

^ uvt^o^ ^ ^Alo^lofl n^-s. al-i^l ^^1^ oflS-el^lrSl t^]o]B\ 

^1-71 ^t!: ECC eflolB] <i]#^ e^-oi; ^ .^71 ^Jioi] -g-T^-^H ^7] c^IoIe^ <a 

^1-71 i.^ ^ o^eijoi ^^o^ <g^^ ^>^sl-i cflojEl <a#^ 

^7l ECC r:^]o]B\ efoio)] o^^Aj^l^ ^s* ^wl^Vrf. 

^ ^^^^ ^ ^^Hlofl u^-s tiVjt^l ^J-^m ^7l uflSLBl^s-ol] 

h^^^ HlH^^■<^l; ^7] ii^ t-HojE^^ cj^^^|.7] o^^ ^a] 
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ef-il^Hl '^^^]^]^ 7\]o]^; ^7] ECC °lla.5l^l-oll 

ECC wlBel-^; ^7] ECC tjUse) ^#0) t-ilo]E^l- ^^^^^}7] ECC tflolE^ 
^; ECC el-o] Al^iifl -g-ia-^Vc>^ ECC Hl:^5^-^^ >a-7l ECC c|l<^lBl 

el-^'^l ^^^1^1^ ECC 711 olH; ^ ^7] aJE. >Osofl -g-^^l-cx^ >^7l A1 

^^V/^^ ^:^(error check/correction code, ol*> ECO* A>-g-^l-^ w>£.^l 

*l-7l ^tb 5.^«>^ ECC Tills. Hi 5.^*}-^ ECC 

>i ^ ^^o^ S.:^ Ai^oil -g-^^l-o^ >^7l ECC € ^511<^1 1:^* ECC t-ilolEl* ^-1 

^J-^V^tll ^}-§-3r>xl ^JI 1:^ Dl]S.5l^4* cfl^l*>£^ ^]ol^m e^slH Sis.* ^til^cf. 



^ ^^^^ ^^^^ o]^ ^ ^ ^1:^0:1 ^aH] Sl^H ^^^£1^ S.^ o. 

#^^1 ^1^^1-71 ^tflAi^ ^ ^T^o^ wj-^^tl: ^^l<m» <^1^1^>^ £^ ^ £ 

^<^1 7l7ll^ vfl-g-^ ^2:^1-'^ <:'l:^ 

^^il*l ^'^tbcf. ^ S^<^1 ^l^m -g-^tb ^S-^:^^ -^"^t!: ^^11* ^^S^^. 
S. 3-& ^ 711^^ ^^^1-71 ^S.^] DflS-el ^^1(300)^ 711^^^ 

^ -2-^ ^^}/^^ ^SCerror checking/correction code, ^^l*]- ECCel- 

^) ^ l-^(ECC)^ ^til^m ^3.^ 'S^ ^;Nl5l^ ^IS-El ^^Hl ^-g-^acl-. ^ 
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. ECC ^ -ir^CECC)^ ^^£^1 ^4 ^ , ECC ^ 

1-^^ y}^]^]""^. :=L ECC -§--2.3. Af-g-^v^i^ T^iae^ ^^^6]] ^.§-5]^ ^o] 

«>^^*1-^. ECC ^ 1:^* sl^^^l -i 1:^.^^ ^-g-*>fe ^<^lcf. <^7lA-l, 

ECC^ SL^ s= ^/SE^ SlW 3=1- filDitVcf. ECC^ sflelEl «1B 
(parity bit)» M-Ef^ ^cf. 

S. 3«H1 Dflae^ ^>^1(300)^ ^ l-^-i:(Bl-B5) , s^^^a] ^ 

^1-(RD1-RD5) ^ ECC >i l-^(ECC)* ^wl^i:^-. 1-^1-(B1~B5) . b^^^a] ^ 

1:^1:(RD1-RD5) ^ ECC ^ Ir^CECO^l *>M-^ oflS-e^ aja* ^^d^]-:!!. ^7] ^^j^ 
7>;^lfe tiljsel «53.7> €[1^2] nils.e) ^J-^l(300) vflofl cf^ 7fl ojc^ 

z^- ^ 1-^(B1~B5)^ ^^s^ c-flolB], ^ cflolE^l- ^-l^^Vy] ^tb 
DflS-e^ i^tl:^. ^ Bl^^a^l € 1"^(RD1-RD5)^ ic^ € lr^#^ oflS-Bl-i 

l-^(ECC)^ ECC cflolBll- ECC ni]s.e)^^s.^ i^ttcf. ^ ^ 

Al<^l^ S.^ ^^*l-<^. ECC ^ l-^(ECC)* ECC -§-. ^ ECC cfl^^lE^* ^ 

^l-g-s^H ^JL, 1:^ tiils.iq>i^ cfl^lsrV^c-fl Aj-^tb^-. 
S.B. AlJi^ tiV^^l ^^jo^ oj^^ fl.;^^^ ^ tilH ^A^# M-Hfvfl^ Al^o] ^o] w> 

^2^s}t^. alH ^A^^ i^lS.e) ^^s. 2:^ ^o]b\ uIh 

^ <^1# S.:^ xl6 ^J^olc^-. xl6 ^S.^ ^£^1 

-^Ajofl oj^ #^5]^ cflolEi tilB^ ^7> 16 tilH<y^ ^i^ltbcf. ^Ajo)] <a/#^ 
s]^ CflolE] ^^7} 16 nfl, >S-7l 16 tfl^l-c^ 2 ECC n^]^] 

B7]- A>.§-^ ^ oj^cl-. o] ;g-fofl^, eflolEl wlH^ i6 alBolxln]-^ gcC cflojEl^ 
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i^^H # 18 ^]^7} -^Alofl ^o]v^, X 18^ X 18 

^ SX^ tiV^^l ^]3.^ xl6-2.^ ECC ^ 1:^* ECC-§--^ 

^\-%-^}^] ^<^lt^. ^ <a ^^Hl«^l^^^, wiH ^>^^^ M-Bl-tfl 

^ <^1» X 16 ^^<^] -^-^t^c^ ECC € #^(ECC)# Bl^^A] ^ Ire^-o.^ ^ 

-g-*Vnf. ttj-el-^i, ^£^1 ^IS-Sl ^^1(300)^ 3.B. -S-'^'^H ECC € l-^(ECC)* 

■i- ECC tfl^l^i^. 

<^11- S. 3<H1 £A1^ Hl-sq- ;y:ol, cf^o^ ^l-(Fl~F7)ol , ^ 

-¥-^ ^^€«(F1. F3. FS-F?)^ el'a^^l 'i€-(Rl~R5)S- cfl^lSl^L, ^^^] 
(F2, F4)^ ECC ^ 1-^^ ECC ^IrCEl, E2)^ i:?]^]^!:!-. 

^^^1 ^(RDS, h^^ 4. lr^(B2)sl ^(F3)^ el^^^l € l-^(RD2)fi1 el^^S^I 

(R3)^, ^ 1:^(B4)5^ -iCFG)^ ^^^^] 1:^(RD4)^ e^^^S^l ^(R4)S- 

, H^JL h^^ ^ 1:^(35)^ ^iF7)^ ^^^^] ^ l-^(RD5)5l Ej^i^^l €(R5) 

S. z^-z]- tfl^l^cf. zislJl, B^ciiaAl ^ l:^l-(RDl~RD5)ol ^-§-^ ^ 2,1^ ^ 1- 

^(Bl)Sl 'i(F2)3f ^ ^^(B2)^ 1-%= ^(F4)^ ECC € l:^(ECC)Sl ECC 

(El, E2)S. z^-zl- #€■ el^^^] >g l-^-i-(RDl-RD5)ol el3Jl]cH^ 

^l7> ^-^oflS. ECC ^^1 Ir^-i* sl^H^H*]-^ ^^^^] ^S. A>-g-^ ^£ ^cf. 
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<30> £ 4^ ^ <U ^^l-^Hl oVt^l ^]S.^ ^^1(400)* M-Bl-tfl^ 7fl^^^ 

l-^^ojcf. ^S^V^a, ^ 'a -iAlc^lofl ttl-^ tiVi^l ^^1(400)^ 

€ -i:^l-(Bl~B5), el^^A] >i 1-^1-(RD1~RD5), ECC ^ Ir^CECC). 
101-104), ECC el-^(ECC 10) ^ 5.(410 , 420)* 

<3i> ^ ^s.s-(Bi^B5). Bl'Si^^l ^ 1:^#(RD1~RD5) ^ ECC ^ l-^(ECC)^ £ 3 

4 ^^^H ^i-^^ -^^*>s.S <^7lAi ^x^^ ^5t^^4. 

<32> oj^^ 101-104)^ ii^ ^ 1-^#(B1~B5)S1 cIlolEl <a#^^ ^^th 

tq-. ZLSlJL, ECC 5l-^(ECC 10)^ ECC ^ 1:^(ECC)S1 c-flolE^ ^^g-tbcf. 

ic^ oflssi^o^ cflolEi^ alHe^-<^l(p1£A])J!^. o^^^ el-<?ll-( 101-104)* -f-^Vc^ 
5i:^S./S-^Bl <a/#^^cf. ECC €^ cll<^lBl^ tilHBl-^(T^lJ£^l)54 ECC ^91 

(ECC 10)* ■i-^><^ ^^s./s.^B] «a/#^^^. 

<33> £ 4ollAi^ 47lj^ <a#^ el-'?ll-( 101-104)4 ECC e1-^(ECC 10) 

<34> 2^311 S) 3.(410 . 420)^ 3.B. ^O^ofl -§-^§><^ ECC € lr^(ECC)6l 1-^^* cfl^l 

^ ^ ^l-^t!:!^. ^^1^ o.^, 2l3?ilol ^^(410, 420)^ ECC ^ll-(SWl-SW4)2)■ 

il^ :^i^^l-i-(SW5~SW8)* i^tti^. i^^l^(SW5-SW8)^ ^ l:^(Bl~B5)Sl 

(SW1-SW4)^ 2l-?ll-( 101-104)4 ECC ^^-^(ECC lO^^V^I «a^* >1H 

tl:4. ECC ^a*^ 5l-^(ECC 10)^ ECC ^ l-^(ECC)^ ^]3.^ ^*<>fl <a^J^<H ^4. 
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^^^^"^ ^^^Icfl^ ECC ^^^1*(SW1~SW4)^ ^^(off) ^Eflo]ji, 
^^^l-i-(SW5~SW8)^ ^(on) ^l-Bflolc}. o] ^VEflcHlA^, o^^^ (lOD^J)- 

-is), i:,^ <a#^ 21-<?1(I01) ^V^tbcf. :3.e|ji. ECC ^i^^KSWDl- ^(on) 

^^(I01)# ECC e1-^(ECC 10)s\- ne]^. <y 

^'^ilOD^ ECC e1-^(ECC 10)^ ^n, ECC "Il2-e1 €"^1 ^i^^i^]-. ^el^S., £ 

4011 iA]^ tii-i^i ^l-2.^^ ^^1^ ^^S. 1-^^^ -^^tlrcf. ^, 

^>M-^ ic^ <g#^ ef<yoll o^^^ nflie^ ^^s. c^^i^ s:l-u)-el-£ ^^o] ^^S^}^ 

«fl^ i^^^ <a#^ ^s. ECC l-^(ECC)^ ^laa) 

ECC ^^^l«(SWl~SW4)5i|- ^^^11-(SW5-SW8)^ ^]<=>] ^^(Cl~C8)o11 ^sfl 

^s(Ci~C8)^ ^J:7> "fl, ■i-*^ xi6*a ^, ^ 

^ ^cf. a.^ Aij:^ =^(ni£Ai)o^ ^^ofl o^^].o^ ojcf ^, as. 

^S.^ ^-^Kbonding option)<^l S]SJ)a-1 ^a.^^ ^ o;[cf. ^>S<:>m 

^ (wire-bonding) s^l-ir.u):ofl it).e^. 3.:= -^>e1]# ^^3r>^ ^<^lcf. ol*^] tfl^ 

^*a;^Hl7fl ^3^^ 7l#ol:oS. «:^7lA-l ^Ai]]^ ^x^^ ^^^^^ . 

(Ci~C8)l- ^^.S^mc-ilJE. «cJ-^<^lM- 'S-'S 1}-^<^1 >^>-g-€ ^ 9X^. 
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«oV<bioi :^o.^ z| ^]o] Ai:£(Cl~C8)oll n^^^ ^^1- ^til^V^, Sfl^ 

^ci-o^ w-ofl n^e^ ^ig- ^]o] Ai^(ci-C8)7> 5>fe ^<^1c1-. 

<38> £ 5^ ^ ^^S^ cf^ «a ^Al<^loil T11I2.S1 ^^1(500)1- M-Bl-xfl^ 7fl 

^1(500)^ ^ 1-^#(B1~B5), e^ci^iAl ^ ^^s.(RDi_R£)5)^ ECC Ir^CECC). 

^91^(101-104), ECC '^J^^ e^-^(ECC 10) ^ ^1<^-^(510)1- 
<39> ^ ^^s.(Bi_B5). el^^Al >i «.^s.(RDi^RD5) ^ ECC 1:^(ECC), *3# 

^ 101-104). ECC e}oi(ECC 10)^ £ 4«Hl lE^l^ afSi]- <^7]^^ 

^^^^ 2]S(510)^ a.^ ^^<^1 -§-^*H ECC 4. l-^(ECC) 

tfl^l^ 4^ o;iiE^ ;^loi§>^cfl, ECC ^i^^11-(SWl~SW4)# Sf-*]-<^ 
. ECC i^^l*(SWl-SW4)^ ;*fl«^ ^Jl(Cl~C4)<Hl ^]^^^. 
<40> ECC ^■¥1^1#(SW1-SW4)^ h^"^ 101-104)3}- ECC SS*^ s1-<a(ECC 10) 

9^^^ ^]^^^. ^^^91 ^^^]^]^ ECC ^^^1#(SW1-SW4)^ :2.H(off) 

cf. >a-eii<^i>H, 5^-^(101)511- <^^^ i^is.s) ^1- ^<^]^^ *>M- 

^ #^<^lia ECC ^-?1^1(SW1)» ^(on)^l-<^ 21-^(101)^ ECC 

s}^(ECC 10)3]- <a^>^l^i:f. 

<4i> Ajjg: ^ ;^lo^ ^3:(Ci~C4)^ ie 4^1 ^^loflsq- v}^7}^]s., ^^(n]^x\)o\ ^ 

cj-ofl ci^^yc^ ^^3^ o;[j7, ^ig ^>a(bonding option)<Hl ^ 9X^. 

<42> 4«^1 iEA]^ ^Ajc^l^ oj^^ ej-oi cf^s i-m- p|ls.e^^^ ECC ^]3.^ cfl 

^l^V^ £ 5<^1 £^1^ ^Ajo^]^ ei-^(column select line, o]^} CSL'^l 
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^V7l ^s><^ S. 6^ £ 6^ CSL^fl t1]-§-*l-^ ^]S.^ ECC CSL<>11 

£ 6^ ^S^>^. ^ 1-^(B3)^ ti|]2.e^ ^s-ofl ^^l^ig c-flolE^^ HlH^I- 
^1^>(BL1. BLIB)^ -i-^H alH&|-<y ^^ofl^(610)oll , ^]^s]-o] ^ 

i«SH(610)^ 7l]olB-i-(631, 632)^ -f-^H e1-<il^(I01, I01B)oll °4 

€^ 711o1:es.(63i, 632)^ CSL 'il^(CSL_nl)<^l fi^Sfl ^/iH.^cf. 
ECC ^ Ir^CECC)^ ECC tfl^lti^ HlH2l-^^(BL2, BL2B)^ 

^ tilHe^o] ^>ioflH(620)<Hl ^x], ^s-^cf. ylsel-^ ^Jli'^^H(620)^ 7\] 
olHl-(633.634)# ^^}<^ ECC Bl-<?1^(ECC 10, ECC I0B)<^1 ^^^r^-. 7\]o] 

H-i-(633,634)^ ECC CSL ^S(CSL_el)«^l ^Sfl ^/^H^t:f. 

CSL ^^(CSL_nl)<^l cfl-§-5]-^ wlBel-^^(BLl, BL1B)<^1 9^^^<^ $1^ 
^3.^ ^o\] Ir^o] ;g o.^ (.3^ A]^(cSL_nl)^ x:! ^o]] oj^^s] ji ECC CSL ^ 

^(CSL_el)» ECC ^^^1(SW1)# ^(on)B^H el"^^ 

(101, I01B)# ECC e1-^^(ECC 10. ECC lOB)^)- <iS^Al^t:f. n&l^, Ir^^^z)- 

i^^ sl-^(IOl) <a^^ ii^^ '^J^^ e^-'el^dOl, I01B)<^1 Sl^^ 

^ofl ;^-1^s|oic> § cfloiB]^ tflAi6|l <a#^ el-^^dOl, I01B)52)- ECC 
e}^^(ECC 10, ECC lOB)^ -^Sfl, ECC 
^ iEA]^ <a ^Ajc^l* ^jl^ ^^51^-2.^ o]^ <^lAl;^ol ^cHl 1- 

^ 7]^ ^<=»>^ -i-^S-S] 7>^ 7}E\^ x:]-<^^^ ^ 
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^>7] ^tb i 3 vH;^l i 5<H1H^ ^l-M-^ Dils.el «Sh7> £.a1£]cH si^l^, i^)2-e1 

7>^^ ^ ^>i42] v\]^^ n^3. ^^<^]^^2] ^^c^ ^, B^'S^^l ^ 

1-^^ ^ ^ ECC ^ ^ ^A] 7l-^€ ^ ^cl-. rcj-el-Ai, ^ ^i^o^ ^;g^v 7l#^ 

1:^^* el5ll<H^ ^ 'S■^<>] #7l-^rf. nl-E^-A^ , ^ ^^ofl o^^f^, tiV^^l 
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11 

tq-^sl BllS-el ^«l*>fe MtS^l °fl2-Bl ^o>^l<^l ^^^i. 

^7] t\.^9] v\]3L^ Hjga-i- z^-2q-^ 

^^>/^^ ^^(error check/correction code, ECO i^lS-e)^!-^ 
^m.^M <^]^^ ECC ^ -i-^^ ^w1^Vt3^, 

[^^*ch 2] 

^1 1 %H1 9X^^^, ^7] ECC 1:^^ 

m^^^ 3] 
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^1 1 -^J-^l 9X'^M, ^7] ^-£^1 ^IS-Bl 

ti)lS£^^is.o] t-llolEil- oj#^^>7l ^tb CflolE^ ojf^^ E^-ol; 

ECC x^as^-i^sl c^lolEil- <a#^*>7l ^tb ECC dl'^lE^ ^ 
^71 -i-^^l-c^ -^7] cfloiB] <^3#^ ^7] ^ «Heflol 

1:^^ 'S^* ^V^^Vjl ^7l c-flo]Ei <^^^ ECC ci]olB.-l <y#^ E)-oi 

I^^^J- 6] 

^] 5 *J-«H1 $I<H'^i, ^7l el5J|H 

>a-7l ^]o]B\ <a#^ el-olj7|. >^7l ^ o^Olol ^S.o^ ^lc:H*m 

^7] ic^ cflolEl <a#^ >a-7l ECC t-llo]Ei 21-^^ 9!^* ^1<H*1-^ 

ECC i^^V^ ^^^S . 

t^^^J- 71 

^1 6 ^J-oll ^<H^i, 
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n^jL, ^7] z^z^-o^ ;^ioi Aij:^ 4,^0^ ^^o^ ^^^-^<H1 -§-^^H ^^^^slTlM- 

^1 1 ^^-^l 9X^^^, ^7] aVi^l ^^1^ 
4>7l ECC Dl]2.5l^l:<^l <a^5|^ ECC tilHBV^: 

^7] ECC c-flolEi* ^#^*l-7l ECC c-flolEi <y#^ el-oi; 

ECC 51-^ ^^ofl •%r^i}<^ ^7] ECC «lH2f«y^ >a-7l ECC 

^91^] ^^^l7l^ ECC TflolH; ^ 

^71 s.^ Aij^ofl -g-^^Vo^ ^1-71 e^-oi Ai^ tH>^l<Hl ^7] ECC 

[^^^J- 9] 

^1 8 *J-<^1 ^<H^i. ^71 

^J-71 £^ Al^oll -§-^*H ^7l ii^ C-flolE] efol^ >^7l ECC cflojE^ 
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[^^*ch 10] 

[^^*^ 11] 

^7] tiV^^j Dilasl ^^121 wlH i+Bl-tfl^ ^^^S. a>TE 

12] 

^^>/^^^ ^:^(error check/correction code, ^l*} ECO* ^>-B-^l-^ "^£^1 
D|ls.El ^^isq- ^g^^H HViE^l Dflssl ^^Hl ^<H>H, 

ECC iill2.El^l-^ i^^V^ ECC € 1-^; ^ 

^^^^ 2.^ ^:^<^1 -§-^*H -^71 ECC € <H2fl<^l ECC c-iloltll- 
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13] 

^1 12 9Xo]^^, ^7] S.S. ^S.^ 

14] 

^1 12 «J-<H1 S.^ 

[^^^ 151 

12 ^'H^i. 

>a-7l si 511 ^7] 3.B. -§-^sr>o^ ^7] CflolEl <y#^ e)-^2l- 

^7] hL^ ^ o]^]o] M.^d^ o^^^ 7:>^*>J1 >^7l c-llolEi o^^^ ^o]^ ^Vy] ECC 

cii<^ib:i Hi-^<Hi <a^^i?i^ ^^i-^s ^^^] ^]3.^ ^^i. 

16] 

^1 15 *M 9X^^^, ^7] el^iH ^s.^ 

^7] ic^ cHlo]El <a#^ el-^Sl- ^V7] v^^v ^ o:|5||ol o^;f^ ^l"^ 
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^7] cfloiE-l <a#^ ef«?l3)- >a-7l ECC <^^%■^ e|-ois^ o^^^ ^l^H^V^ 

17] 

12 9X<=>]^^. 

^7] uVS^l i^lS-Bl ^^1^ ^7] nilS.Sl>i#o|l ^^3^^ bu^ ^]B.B\-o]; ^ 

^^ B^<^ Aj^oi] -g-^^H >^7l i^llolB^ ej-olofl 

^1^1^ TflolE; >^V7i ECC tilHef^; ^7] ECC tifl2.a)^ 

■i-^ c-floiE^l- <y#^^]-7l ECC tfl<^lEi '^^^^ e|-<?l; ^ ECC e1-<?l ^^<^1 

^^^>^ ^1-71 ECC wlBel-<?l^ ^1-71 ECC t^l^lE^ e^-oiofl c^^a]^]^ eCC TllolH 

-^-7] S\S.^ -^7] S.^ ^S.^] -§-^^H ^7l /"d^ Sl-^ ^S. Cfl 

^<H1 ECC e1-<y ^<Hl^llr.^l-^ ^4: ^^^S. t}^ aVS^l ^IS-^I 

18] 

^1 17 *J-<^1 Xl^^i, ^7] e^^jflol 
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